Intracellular and field potential recordings were taken from the hippocampal CA1 and CA3 neurons in rat brain slices to investigate the effects of 2,6 di-isopropylphenol (propofol) on the neuronal excitability during GABA A -C1 channel blockade by picrotoxin (100 mM). Propofol produced a membrane hyperpolarization and an inhibition of the magnitude of the 'voltage sag' that was mediated by the activation of a hyperpolarization-activated inward current (I H ). Propofol (!/100 mM) decreased the spontaneous discharge rate of epileptiform burst responses in CA1 neurons up to 389/6% of the control level. Propofol also markedly reduced the duration of both spontaneous and evoked epileptiform burst responses. A propofol-induced decrease in the spontaneous discharge rate in CA3 neurons was coincident with that in CA1 neurons. The effects of propofol on the membrane potential and spontaneous discharge rate but not on the duration of burst responses were duplicated by ZD7288 (potent selective antagonist for I H channels), indicating that the blockade of I H significantly contributes to reduction of cell's excitability. The present study suggests that various actions including suppressive effects on I H contribute to the anesthetic and anti-convulsant properties of propofol. #
Introduction
2,6 Di-isopropylphenol (propofol) is an intravenous anesthetic used in clinical practice for the last 10 years. Propofol has a variety of known and suspected actions. Propofol's actions on inhibitory synaptic transmission mediated by GABA A receptors (Collins, 1988; Hales and Lambert, 1991; Peduto et al., 1991; Hara et al., 1993; Orser et al., 1994; Albertson et al., 1996; O'Shea et al., 2000) and excitatory synaptic transmission mediated by glutamate receptors (Orser et al., 1995; Yamakura et al., 1995) have been extensively studied. Recent studies also indicate that propofol can modulate intrinsic ionic conductances by directly acting at sodium channels (Rehberg and Duch, 1999) , potassium channels (Friederich et al., 2001 ) and calcium channels (Inoue et al., 1999) . We recently showed an inhibitory effect of propofol on the hyperpolarization-activated inward current (I H ) in hippocampal CA1 neurons (Funahashi et al., 2001) . Such an effect was not found with thiopental, but some volatile anesthetics are known to antagonize I H (Tokimasa et al., 1990; Sirois et al., 1998) .
The I H is an inward current that is slowly activated by membrane hyperpolarization (Pape, 1996) . The major functional roles of I H are, (1) control of the rhythmicoscillatory activity by repolarization following membrane hyperpolarization; (2) a substantial contribution to the resting potential; and (3) production of a slow depolarization during the after-hyperpolarization
